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Abstract of JP20021 051 37 

PROBLEM TO BE SOLVED: To provide an organic anti-reflective film which uses a specific polymer in a process for 
forming superfine patterns, can form the stable superfine patters, while removing the changes in standing waves and 
reflection due to the changes of the optical properties and photoresist thickness of a lower film layer on a wafer and 
the change in CD due to the lower film, and further can freely adjust the k value of the organic anti-reflective film as 
well as increase the yield of the product. SOLUTION: The organic anti-reflective polymer characterized by having a 
structure of the chemical formula [1]. The method for producing the polymer. The anti-reflective film composition 
containing the organic anti-reflective polymer, and the method for producing the anti-reflective film with the 
composition. 
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CH3. -COOH, -CH2OH, irt: 1 fcv* 

l 5 l < itimm s ttfcita* t < i±53*«o 

1 - 5 <D;£t$u x. y, zliWitO. 01- 
0. 9 9 0^;vjt£^*L^ft^-f o ) 

2 ] Br*« 1 uK«oft** [ft 1 ] -ess 
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[0 0 0 2] 
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U < (ittfSffim £ ixfc C 1 - C . 0 co 7 * =f * v 
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<b & £ if * - "/^ S *t v>-f ii.* £ ?t li 1 aJ^± 
2,2-77lfX'fV7 , fniF'J^(AIBM), M 

fb^>vM*. it»fl:7-tf-*, i§Kib9^'J*, t- 
7^;u/s--T-fc?- K t-jflfi^K-r^*®.^- t - 
jfigtfb-/^ ** h & & ^*- -fir h £ 

1 0O7***7*3-*li> 9 J — fritz\*3.9 J — 

[0 0 2 1] tfrlEft** Mb 4] Ofb^liTffifb^ 
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L<r. &J£»ft:o*;uifc{io. 01- 
0. 9 9**4?i Lv^o 
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CLAIMS 



[Claim(s)] 

[Claim 1] The compound which has the structure of the chemical formula [-izing 1] shown below. 
[Formula 1] 





(Among a formula, in hydrogen or a methyl group, Ra or Rd and Rl thru/or R9, the alkyl of -H, -OH, - 
OCOCH3, -COOH, -CH20H or a carbon number 1 thru/or the permutation of 5, the straight chain by which 
unsubstituted was carried out, or branched chain or alkoxy alkyl, and 1, m and n show y, and the constant of 
1-5, x, and z show [ Ra thru/or RC ] the mole ratio of 0.01-0.99, respectively.) [Claim 2] the compound 
expressed with a chemical formula [-izing 1] according to claim 1 — setting — Ra and Rb — respectively — 
hydrogen and RC — a methyl group, Ra or Rd and Rl thru/or R9 — respectively — hydrogen, and 1, m and n 
- respectively — 2, 2, 1, x, and y and z — respectively — 0.5 and 0. — Pori according to claim 1 which is 3 
and 0.2 — [anthracene methyl imine ethyl acrylate (2-hydroxyethyl acrylate)-glycidyl methacrylate]. 
[Claim 3] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting — Ra — 
hydrogen, and Rb and RC — respectively — a methyl group, Ra or Rd and Rl thru/or R9 — respectively — 
hydrogen, and 1, m and n — respectively — 2, 2, 1, x, and y and z — respectively — 0.5 and 0. — Pori 
according to claim 1 which is 3 and 0.2 — [anthracene methyl imine ethyl acrylate (2-hydroxyethyl 
methacrylate)-glycidyl methacrylate]. 

[Claim 4] the compound expressed with a chemical formula [-izing 1 ] according to claim 1 ~ setting — Ra 
and RC — respectively ~ a methyl group and Rb — hydrogen, Ra or Rd and Rl thru/or R9 — respectively — 
hydrogen, and 1, m and n — respectively — 2, 2, 1, x, and y and z — respectively — 0.5 and 0. — Pori 
according to claim 1 which is 3 and 0.2 — [anthracene methyl imine ethyl methacrylate (2-hydroxyethyl 
acrylate)-glycidyl methacrylate]. 

[Claim 5] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting — Ra 
and Rb - respectively — a methyl group and RC — hydrogen, Ra or Rd and Rl thru/or R9 - respectively - 
hydrogen, and 1, m and n — respectively — 2, 2, 1, x, and y and z — respectively — 0.5 and 0. — Pori 
according to claim 1 which is 3 and 0.2 — [anthracene methyl imine ethyl methacrylate (2-hydroxyethyl 
methacrylate)-glycidyl acrylate]. 

[Claim 6] the compound expressed with a chemical formula [-izing 1 ] according to claim 1 — setting — Ra 
and RC - respectively - a methyl group and Rb hydrogen, Ra or Rd and Rl thru/or R9 - respectively - 
hydrogen, and 1, m and n - respectively - 2, 3, 1, x, and y and z - respectively — 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 - [anthracene methyl imine ethyl methacrylate (3-hydroxypropyl 
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acrylate)-glycidyl methacrylate] — [Claim 7] the compound expressed with a chemical formula [-izing 1] 
according to claim 1 — setting — Ra and Rb — respectively — hydrogen and RC — a methyl group, Ra or Rd 
and Rl thru/or R9 — respectively — hydrogen, and 1, m and n — respectively ~ 3, 2, 1, x, and y and z — 
respectively — 0.5 and 0. — Pori according to claim 1 which is 3 and 0.2 — [anthracene methyl imine 
propylacrylate (4-hydroxy ethyl acrylate)-glycidyl methacrylate]. 

[Claim 8] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting — Ra 
and RC — respectively ~ hydrogen and Rb — a methyl group, Ra or Rd and Rl thru/or R9 — respectively — 
hydrogen, and 1, m and n — respectively - 3, 2, 1, x, and y and z - respectively — 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 » [anthracene methyl imine propylacrylate (2-hydroxyethyl 
methacrylate)-glycidyl acrylate]. 

[Claim 9] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting - Ra 
and Rb - respectively - hydrogen and RC - hydrogen, Ra or Rd and Rl thru/or R9 -- respectively - 
hydrogen, and 1, m and n - respectively — 3, 3, 1, x, and y and z - respectively — 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 — [anthracene methyl imine propylacrylate (3-hydroxypropyl 
acrylate)-glycidyl methacrylate]. 

[Claim 10] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting - Ra 
~ respectively ~ hydrogen, and Rb and RC ~ a methyl group, Ra or Rd and Rl thru/or R9 - respectively - 
hydrogen, and 1, m and n - respectively - 3, 3, 1, x, and y and z - respectively - 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 - [anthracene methyl imine propylacrylate (3-hydroxypropyl 
methacrylate)-glycidy 1 methacrylate] . 

[Claim 1 1] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting — Ra 
and Rb - respectively - hydrogen and RC - a methyl group, Ra or Rd and Rl thru/or R9 - respectively - 
hydrogen, and 1, m and n — respectively — 3, 4, 1, x, and y and z — respectively — 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 - [anthracene methyl imine propylacrylate (4-hydroxy butyl 
acrylate)-glycidyl methacrylate]. 

[Claim 12] the compound expressed with a chemical formula [-izing 1] according to claim 1 — setting - Ra 
- hydrogen, and Rb and RC - respectively - a methyl group, Ra or Rd and Rl thru/or R9 — respectively — 
hydrogen, and 1, m and n - respectively - 4, 2, 1, x, and y and z — respectively — 0.5 and 0. - Pori 
according to claim 1 which is 3 and 0.2 - [anthracene methyl imine butyl acrylate (2-hydroxyethyl 
methacrylate)-glycidyl methacrylate] . 

[Claim 13] The manufacture approach of the compound according to claim 1 characterized by putting in an 
initiator and carrying out a polymerization reaction after making 9-anthracene MECHIRUIMIN alkyl 
acrylate system monomer, a hydroxyalkyl acrylate system monomer, and a glycidyl alkyl acrylate system 
monomer react in a solvent. 

[Claim 14] Said solvent is the manufacture approach according to claim 13 characterized by the gap chosen 
from the group who consists of a tetrahydrofuran, toluene, benzene, a methyl ethyl ketone, and dioxane, or 
using one or more sorts. 

[Claim 15] Said initiator is the manufacture approach according to claim 13 characterized by the gap chosen 
from the group who consists of 2 and 2 ! -azobisisobutyronitril, an acetyl peroxide, peroxidation lauryl, and t- 
peroxidation butyl, or using one or more sorts. 

[Claim 1 6] It is the manufacture approach according to claim 1 3 characterized by performing said 
polymerization reaction at 50 thru/or 90 degrees C. 

[Claim 1 7] The constituent of the antireflection film characterized by including both either of the 
compounds which have the structure of said chemical formula [-izing 1], and either of the compounds which 
have the structure of the following chemical formula [-izing 2]. 
[Formula 2] 



(R10 and Rl 1 show branched chain or the alkoxy group of CI -C10 by which the straight chain permutation 
was carried out among an upper type, and R12 shows hydrogen or a methyl group, respectively.) 
[Claim 1 8] Either of the compounds which have the structure of said chemical formula [-izing 1], and either 
of the compounds which have the structure of said chemical formula [-izing 2] are included. Furthermore, an 
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anthracene, 9-anthracene methanol, 9-anthracene carbonitrile, 9-anthracene carboxylic acid, dithranol, 1 and 
• 2, 10 : anthra cent RIORU, An anthra flavone acid, 9-anthra aldehyde oxime, 9-anthra aldehyde, 2-amino-7- 
methyl-5-iodine - 5H-[1] benzo[2 and 3-PIRANO b] pyridine-3 -carbonitrile, 1-aminoanthraquinone and 
anthraquinone-2-carboxylic acid, 1, 5-dihydroxyanthraquinone, an anthrone, 9-anthryl trifluoromethyl 
ketone, The constituent of the gap chosen from the group who consists of 9-alkyl anthracene derivative, a 9- 
carboxyl anthracene derivative, and a 1 -carboxyl anthracene derivative, or the antireflection film containing 
one or more sorts of compounds according to claim 17. 

[Claim 19] After dissolving either of the compounds which have the structure of said chemical formula [- 
izing 1], and either of the compounds which have the structure of said chemical formula [-izing 2] in an 
organic solvent, Independently this solution Or an anthracene, 9-anthracene methanol, 9-anthracene 
carbonitrile, 9-anthracene carboxylic acid, Dithranol, 1 and 2, 10-anthra cent RIORU, an anthra flavone 
acid, 9-anthra aldehyde oxime, 9-anthra aldehyde, 2-amino-7-methyl-5-iodine - 5H-[1] benzo[2 and 3- 
PIRANO b] pyridine-3 -carbonitrile, 1-aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5- 
dihydroxyanthraquinone, an anthrone, 9-anthryl trifluoromethyl ketone, After filtering the gap chosen from 
the group who consists of 9-alkyl anthracene derivative, a 9-carboxyl anthracene derivative, and a 1 - 
carboxyl anthracene derivative, or the solution which added one or more compounds, The manufacture 
approach of the antireflection film characterized by applying to a lower layer and subsequently coming to 
carry out postbake. 

[Claim 20] Said organic solvent is the manufacture approach according to claim 19 characterized by being 
chosen from the group who consists of ethyl-3-ethoxy propionate, methyl-3-methoxy propionate, a 
cyclohexanone, and propylene glycol methyl ether acetate, using this organic solvent, and using said solvent 
in 200 - 5000% of the weight of the amount of antireflection film resin. 

[Claim 21] The temperature at the time of postbake is the manufacture approach according to claim 19 
characterized by being 100-300 degrees C. 

[Claim 22] The semiconductor device characterized by being manufactured using either of the constituents 
of an antireflection film according to claim 17 or 18. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic acid-resisting compound which can overly be 
used at the time of formation of a detailed pattern and its manufacture approach of 64M, 256M, 1G, and 
4GDRAM especially about the organic substance for acid resisting from which reflection of a lower 
membrane layer can be prevented and the standing wave (standing wave) by change of the thickness of light 
and the photoresist itself which uses the photoresist for lithography which used 248nm KrF and 193nm ArF 
can overly be removed in a detailed pattern formation process. Moreover, this invention relates to the 
constituent, the antireflection film using this, and its manufacture approach of acid resisting containing such 
organic reflective ********. 
[0002] 

[Description of the Prior Art] With the formation process of a detailed pattern, fluctuation of CD (critical 
dimension) by the standing wave by fluctuation of the optical property of the lower membrane layer on a 
wafer and extinction film thickness, reflective notching (reflectivenotching), and the diffracted light and the 
reflected light from the lower film overly takes place impossibly among the production process of a semi- 
conductor. Therefore, installation of the antireflection film which introduces the organic substance which 
absorbs light good in the wavelength range of the light used in the source of exposure, and enables it to 
prevent reflection by the lower membrane layer has been proposed. 

[0003] An antireflection film is classified into an inorganic system antireflection film and an organic system 
antireflection film according to the class of matter used, or is classified into an absorbent-system 
antireflection film and an interference system antireflection film according to the device (mechanism). In the 
formation process of the detailed pattern using I-line (Mine) of 365nm wavelength, the inorganic system 
antireflection film was mainly used, as absorbent system, TiN and non-fixed form carbon (Amorphous C) 
have been used, and SiON has mainly been used as an interference system. 

[0004] Although SiON has overly mainly been used as an inorganic system with the formation process of a 
detailed pattern, since the matter which controls the interference present condition in 193nm using KrF light 
which is the light source was not announced yet in the case of the inorganic system antireflection film, 
efforts to use an organic system compound as an antireflection film continue in recent years. 
[0005] An organic antireflection film requires the following basic conditions. 

[0006] The phenomenon in which a solvent dissolves and a photoresist separates should not happen in the 
case of process application in the first place. It needs to be designed so that the shaping film may make the 
structure of cross linkage for that purpose, and a chemical must not arise as a by-product at this time. 
[0007] There must not be no receipts and payments of a chemical second like the acid to an antireflection 
film or an amine. It is because there is an inclination which a footing (footing) phenomenon produces if 
undercutting (undercutting) will occur on the inferior surface of tongue of a pattern if an acid shifts from the 
antireflection film, and a base like an amine shifts. 

[0008] Since an etching process can be effectively performed [ third ] as a mask using a photoresist layer, 
the antireflection film must have a quick etch rate compared with a upside photoresist layer. 
[0009] According to the fourth, the antireflection film should fully achieve the duty as an antireflection film 
also with the thin film as much as possible. 

[0010] Moreover, the polymer with which the existing organic antireflection film contained the 
chromophore in the first place, the cross linking agent (single molecule object) which carries out each-other 
bridge formation of this, and an additive (heat strange oxidizer), Or although crosslinking reaction is 
[ second ] itself possible and it can roughly distinguish with two kinds of gestalten, the polymer containing a 
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chromophore, and an additive (heat strange oxidizer) Since the content of a chromophore is decided by the 
ratio designed by polymerization reaction time, accommodation of k value is almost impossible for the 
organic antireflection film of two kinds of said gestalten, and in order to change k value, it has the trouble 
which must be compounded further. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to solve the above-mentioned trouble, this invention has 
the purpose in offering the new polymer for antireflection films and its manufacture approach, and the 
antireflection film which used said polymer and its manufacture approach. 
[0012] 

[Means for Solving the Problem] In this invention, the basic structure expression of the compound used with 
an organic antireflection film was expressed with the following chemical formula [-izing 3] and the 
chemical formula [-izing 4]. 
[0013] 
[Formula 3] 




( R «— f— R ") e ( R c— |~^) m 

> 



OH 




[0014] 
[Formula 4] 



[0015] Moreover, in order to manufacture said chemical formula [-izing 3], this invention offers the 

compound expressed with the following chemical formula [-izing 5]. 

[0016] 




R« R. 

[0017] Ra and RC during an upper type [-izing 3] thru/or [-izing 5], respectively Hydrogen or a methyl 
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group, Ra Rd and Rl thru/or R9, respectively -H, -OH, -OCOCH3, -COOH, - The alkyl of CH20H or a 
carbon number 1 thru/or the permutation of 5, the straight chain by which unsubstituted was carried out, or 
branched chain or alkoxy alkyl, and 1, m and n show y, and the constant of 1-5, x, and z show the mole ratio 
of 0.01-0.99, respectively. Moreover, RIO and Rl 1 show branched chain or the alkoxy group of C1-C10 by 
which the straight chain permutation was carried out, and R12 shows hydrogen or a methyl group, 
respectively. 

[0018] After carrying out the polymerization of the acrolein (METO) and manufacturing the Pori (METO) 
acrolein, as a result of being manufactured, the compound of said chemical formula [-izing 4] makes an 
object react with a side chain or the carbon number 1 by which the principal chain permutation was carried 
out thru/or the alkyl alcohol of 1 0, and is manufactured. 

[0019] the bottom of the vacua after melting an acrolein (METO) to an organic solvent and adding a 
polymerization initiator first in more detail here the temperature of 60 thru/or 70 degrees C — the result 4 
thru/or after 6 hours carried out the polymerization reaction — an object - a side chain or the carbon number 
1 by which the principal chain permutation was carried out thru/or the alkyl alcohol of 10 — a 
trifluoromethyl sulfenic acid — a catalyst — carrying out ~ ordinary temperature — 20 — or it is made to react 
for 30 hours and manufactures. 

[0020] The organic solvent in said manufacture process A tetrahydrofuran (THF), A cyclohexanone, 
dimethyl formamide, dimethyl SARUHOKISHIDO, It is desirable to mix and use either which was chosen 
from the group who consists of dioxane, a methyl ethyl ketone, benzine, toluene, and Zylene, or one or more 
sorts. A polymerization initiator It is desirable to use whether it is the gap chosen from the group who 
consists of 2 and 2-azobisisobutyronitril (AIBM), a benzoyl peroxide, an acetyl peroxide, peroxidation 
lauryl, t-butyl par acetate, t-peracetic-acid butyl, and G t-peroxidation butyl. Moreover, as for said carbon 
number 1 thru/or the alkyl alcohol of 1 0, it is desirable to use a methanol or ethanol. 
[0021] As for the compound of said chemical formula [-izing 4], it is desirable to use whether it is the gap 
chosen from the group who consists of a compound of the following chemical formula [-izing 6] thru/or a 
chemical formula [-izing 9]. 
[0022] 
[Formula 6] 



H 



H 3 CO' 




OCH 3 



[0023] 
[Formula 7 



H3CH2CO" 




OCHaCHg 



[0024] 

[Formula 8] 
ch 3 




H 3 CO 



0CH3 




[0025] 
[Formula 9 
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[0026] Under existence of other polymers which have an alcoholic radical, and an acid, hardening is very 
good and the compound of said chemical formula [-izing 6] thru/or a chemical formula [-izing 9] occurs. 
[0027] The compound expressed with said chemical formula [-izing 3] concerning this invention 9- 
anthracene MECHIRUIMIN alkyl acrylate system monomer and a hydroxyalkyl acrylate system monomer, 
After making a glycidyl acrylate system monomer react in a solvent, an initiator is put in, a polymerization 
reaction is carried out and it manufactures. At this time said solvent It is desirable the gap chosen from the 
group who can use a common organic solvent and consists of a tetrahydrofuran, toluene, benzene, a methyl 
ethyl ketone, and dioxane, or to use one or more sorts. Moreover, as for an initiator, it is desirable to use 
whether it is the gap chosen from the group who consists of 2 and 2 f -azobisisobutyronitril, an acetyl 
peroxide, and t-peroxidation butyl. Moreover, it is desirable that an account polymerization reaction is 
performed at 50 thru/or 90 degrees C, and, as for the mole ratio of each monomer, 0.01-0.99 are desirable. 
[0028] Furthermore, the constituent of the antireflection film characterized by this invention including either 
of the compounds which have the structure of said chemical formula [-izing 3], and either of the compounds 
which have the structure of said chemical formula [-izing 4] is offered. 

[0029] Furthermore, this invention includes either of the compounds which have the structure of said 
chemical formula [-izing 3] again, and either of the compounds which have the structure of said chemical 
formula [-izing 4]. An anthracene, 9-anthracene methanol, 9-anthracene carbonitrile, 9-anthracene 
carboxylic acid, dithranol, 1 and 2, 10-anthra cent RIORU, An anthra flavone acid, 9-anthra aldehyde 
oxime, 9-anthra aldehyde, 2-amino-7-methyl-5-iodine - 5H-[1] benzo[2 and 3-PIRANO b] pyridine-3- 
carbonitrile, 1 -aminoanthraquinone and anthraquinone-2-carboxylic acid, 1, 5-dihydroxyanthraquinone, an 
anthrone, 9-anthryl trifluoromethyl ketone, 9-alkyl anthracene derivative of the following chemical formula 
[-izing 10], The constituent of the gap chosen from the group who consists of a 9-carboxyl anthracene 
derivative of the following chemical formula [-izing 11] and a 1-carboxyl anthracene derivative of the 
following chemical formula [-izing 12], or an antireflection film including one or more sorts of compounds 
is offered. 
[0030] 

[Formula 10] 




[0031] 

[Formula 11] 

r 

o 




[0032] 

[Formula 12] 
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[0033] ** [ there are not the inside of an upper type and Rl ] R5 shows the alkyl or alkoxy alkyl of -H, -OH, 
-CH20H or a carbon number 1 thru/or the permutation of 5, the straight chain by which unsubstituted was 
carried out, or branched chain, respectively. 

[0034] Furthermore, after this invention dissolved either of the compounds which have the structure of said 
chemical formula [-izing 3], and either of the compounds which have the structure of said chemical formula 
[-izing 4] in the organic solvent, After filtering the gap be independent or choose this solution from said 
anthracene derivative group, or the solution which added one or more sorts of compounds and applying to a 
lower layer, the antireflection film characterized by carrying out hard baking subsequently and 
manufacturing is offered. At this time, as for said organic solvent, it is desirable for it to be chosen from the 
group who consists of ethyl-3-ethoxy propionate, methyl-3-methoxy propionate, a cyclohexanone, and 
propylene glycol methyl ether acetate, to use this organic solvent, and to use 200 - 5000% of the weight of 
the amount of antireflection-film resin with said solvent, and, as for the temperature at the time of hard 
baking, it is desirable that it is 100-300 degrees C. 

[0035] Furthermore, the semiconductor device characterized by offering this invention again using either of 
the constituents of the antireflection film concerning this invention is offered. 

[0036] This invention constituted as mentioned above compounded the monomer with a chromophore with a 
large absorbance so that absorption might break out well on the wavelength whose very thing of a polymer 
is 248nm first. Moreover, in order to give the moldability of the organic antireflection film, airtightness, and 
solubility-proof, an epoxy group is introduced after coating so that crosslinking reaction can occur at the 
time of postbake, and the 1st polymer (compound which has the structure of said chemical formula [-izing 
3]) of the macromolecule which can construct a bridge by this is compounded. Moreover, the 2nd polymer 
(compound which has the structure of a chemical formula [-izing 4]) of the new macromolecule which can 
react with the alcoholic radical in resin and can have a crosslinking bond is compounded, and it mixes with 
said 1st polymer, and enables it to form a bridge formation object by thermal reaction. 
[0037] Since especially the cross linking agents used by this invention were designed so that efficiency 
might be maximum-ized in crosslinking reaction with the gestalt of a polymer, they can adjust k value of an 
organic antireflection film freely by adjusting the ratio of the 1st polymer. 

[0038] Moreover, the antireflection-film resin of this invention has good solubility to all the solvents of a 
hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time of 
postbake. Furthermore, since it undercutting and a footing not only do not occur, but was formed especially 
with the giant molecule of an acrylate system at the time of formation of a pattern, etch selectivity was made 
to increase by having a good etch rate compared with the photoresist film at the time of etching. 
[0039] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained. This example 
does not limit the right range of this invention, and is merely shown as instantiation. 
[0040] Example 1 : Manufacture of Pori [9-anthracene methyl imine ethyl acrylate (2-hydroxyethyl 
acrylate)-glycidyl methacrylate] [0041] 0.5 mols of 9-anthracene methyl imine ethyl acrylate monomers, 0.3 
mols of 2-hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom 
flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 
60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a normal hexane 
solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine ethyl acrylate-(2- 
hydroxyethyl acrylate) glycidyl methacrylate like-izing 13]] will be obtained (yield: 80%). 
[0042] 

[Formula 13] 
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[0043] Example 2: Manufacture of Pori [9-anthracene methyl imine ethyl acrylate (2-hydroxyethyl 
methacrylate)-glycidyl methacrylate] [0044] 0.5 mols of 9-anthracene methyl imine ethyl acrylate 
monomers, 0.3 mols of 2-hydroxyethyl methacrylate, and 0.2 mols of glycidyl methacrylate are put into a 
500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g 
prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl 
ether or a normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl 
imine ethyl acrylate-(2-hydroxyethyl methacrylate) glycidyl methacrylate like-izing 14]] will be obtained 
(yield: 85%). 
[0045] 

[Formula 14] 




[0046] Example 3: Manufacture of Pori [9-anthracene methyl imine ethyl methacrylate (2-hydroxyethyl 
acrylate)-glycidyl methacrylate] [0047] 0.5 mols of 9-anthracene methyl imine ethyl methacrylate 
monomers, 0.3 mols of 2-hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml 
round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared 
beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture 
is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 
to 20 hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a 
normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine ethyl 
methacrylate-(2-hydroxyethyl acrylate) glycidyl methacrylate like-izing 15]] will be obtained (yield: 85%). 
[0048] 

[Formula 15] 
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[0049] Example 4: Manufacture of Pori [9-anthracene methyl imine ethyl methacrylate (2-hydroxy ethyl 
methacrylate)-glycidyl acrylate] [0050] 0.5 mols of 9-anthracene methyl imine ethyl methacrylate 
monomers, 0.3 mols of 2-hydroxyethyl methacrylate, and 0.2 mols of glycidyl methacrylate are put into a 
500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g 
prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl 
ether or a normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl 
imine ethyl methacrylate-(2-hydroxyethyl methacrylate) glycidyl methacrylate like-izing 16]] will be 
obtained (yield: 86%). 
[0051] 

[Formula 16] 




[0052] Example 5: Pori [9-anthracene methyl imine ethyl methacrylate (3-hydroxypropyl acrylate)-glycidyl 
methacrylate] Manufacture [0053] 0.5 mols of 9-anthracene methyl imine ethyl methacrylate monomers, 0.3 
mols of 3-hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round bottom 
flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand agitate. 
Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to react at 
60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 hours. After 
termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a normal hexane 
solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine ethyl methacrylate-(3- 
hydroxypropyl acrylate) glycidyl methacrylate like-izing 17]] will be obtained (yield: 82%). 
[0054] 

[Formula 17] 
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[0055] Example 6: Manufacture of Pori [9-anthracene methyl imine propylacrylate (2-hydroxyethyl 
acrylate)-glycidyl methacrylate] [0056] 0.5 mols of 9-anthracene methyl imine propylacrylate monomers, 
0.3 mols of 2-hydroxyethyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round 
bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydroforan 300g prepared beforehand 
agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to 
react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 
hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a 
normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine 
propylacrylate-(2-hydroxyethyl acrylate) glycidyl methacrylate like-izing 18]] will be obtained (yield: 79%). 



[0057] 

[Formula 18] 




[0058] Example 7: Manufacture of Pori [9-anthracene methyl imine propylacrylate (2-hydroxyethyl 
methacrylate)-glycidyl acrylate] [0059] 0.5 mols of 9-anthracene methyl imine propylacrylate monomers, 
0.3 mols of 2-hydroxyethyl methacrylate, and 0.2 mols of glycidyl acrylate are put into a 500ml round 
bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydroforan 300g prepared beforehand 
agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to 
react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 
hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a 
normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine 
propylacrylate-(2-hydroxyethyl methacrylate) glycidyl acrylate like-izing 19]] will be obtained (yield: 78%). 

[0060] 

[Formula 19] 
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[0061] Example 8: Manufacture of Pori [9-anthracene methyl imine propylacrylate (3-hydroxypropyl 
acrylate)-glycidyl methacrylate] [0062] 0.5 mols of 9-anthracene methyl imine propylacrylate monomers, 
0.3 mols of 3-hydroxypropyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round 
bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand 
agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to 
react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 
hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a 
normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine ethyl 
methacrylate-(3-hydroxypropyl acrylate) glycidyl methacrylate like-izing 20]] will be obtained (yield: 74%). 

[0063] 

[Formula 20] 
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[0064] Example 9: Manufacture of Pori [9-anthracene methyl imine propylacrylate (3-hydroxypropyl 
methacrylate)-glycidyl methacrylate] [0065] 0.5 mols of 9-anthracene methyl imine propylacrylate 
monomers, 0.3 mols of 3-hydroxypropyl methacrylate, and 0.2 mols of glycidyl methacrylate are put into a 
500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g 
prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl 
ether or a normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl 
imine ethyl methacrylate-(3-hydroxypropyl methacrylate) glycidyl methacrylate like-izing 21]] will be 
obtained (yield: 80%). 
[0066] 

[Formula 21] 
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[0067] Example 10: Manufacture of Pori [9-anthracene methyl imine propylacrylate (4-hydroxy butyl 
acrylate)-glycidyl methacrylate] [0068] 0.5 mols of 9-anthracene methyl imine propylacrylate monomers, 
0.3 mols of 4-hydroxy butyl acrylate, and 0.2 mols of glycidyl methacrylate are put into a 500ml round 
bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g prepared beforehand 
agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said mixture is made to 
react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere mind for 5 to 20 
hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl ether or a 
normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl imine 
propylacrylate-(4-hydroxy butyl acrylate) glycidyl methacrylate like-izing 22]] will be obtained (yield: 
76%). 
[0069] 

[Formula 22] 




[0070] Example 1 1 : Manufacture of Pori [9-anthracene methyl imine butyl acrylate (2-hydroxyethyl 
methacrylate)-glycidyl methacrylate] [0071] 0.5 mols of 9-anthracene methyl imine butyl acrylate 
monomers, 0.3 mols of 2-hydroxyethyl methacrylate, and 0.2 mols of glycidyl methacrylate are put into a 
500ml round bottom flask, and it mixes. Then, it adds to said mixture, making tetrahydrofuran 300g 
prepared beforehand agitate. Then, after putting in O.lg - 3.0g of 2 and 2-azobisiso BUCHIRURO nitril, said 
mixture is made to react at 60 degrees C thru/or 75-degree-C temperature under nitrogen-gas-atmosphere 
mind for 5 to 20 hours. After termination of a reaction, if this solution is filtered and dried after settling ethyl 
ether or a normal hexane solvent, the resin of the following chemical formula [Pori [9-anthracene methyl 
imine butyl acrylate-(2-hydroxyethyl methacrylate) glycidyl methacrylate like-izing 23]] will be obtained 
(yield: 79%). 
[0072] 

[Formula 23] 
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[0073] Example 12: Manufacture of an antireflection film [0074] Either of the polymers (resin) 
manufactured by the example 1 which has the structure of the above-mentioned chemical formula [-izing 3] 
thru/or 1 1, and either of the polymers which have the structure of a chemical formula [-izing 4] are 
dissolved in the solvent of propylene glycol methyl ether acetate. The gap which be independent in this 
solution or be chosen as it from said anthracene derivative group, or ** which adds one or more sorts of 
additives [ 0.1 - 30% of the weight of], and is melted completely, then, the wafer by which filtered this 
solution, and applied on the wafer and coating was carried out — 100-300 degrees C — 10 - 1000 seconds — 
between hard baking is carried out. Then, the actinolite is applied on the formed antireflection film and the 
formation process of a detailed pattern is overly performed. 
[0075] 

[Effect of the Invention] As mentioned above, since the cross linking agent used by this invention was 
designed so that efficiency might be maximum-ized in crosslinking reaction with the gestalt of a polymer, it 
can adjust k value of an organic antireflection film freely by adjusting the ratio of the 1 st polymer. 
[0076] Moreover, since the epoxy group is contained including the monomer with a chromophore with a 
large absorbance so that absorption may break out on the wavelength whose very thing of a polymer is 
248nm, the antireflection film resin of this invention can construct a bridge. 

[0077] Furthermore, the antireflection-film resin of this invention has good solubility to all the solvents of a 
hydrocarbon system, and has the solubility-proof in which any solvents are not dissolved at the time of 
postbake. Furthermore, since it undercutting and a footing set and there is not only nothing, but was formed 
especially with the giant molecule of an acrylate system at the time of formation of a pattern, etch selectivity 
was made to increase by having a good etch rate compared with the photoresist film at the time of etching. 

[Translation done.] 
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